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FLOODPLAIN  MANAGEMENT  STUDY 
CROSSVILLE,  ILLINOIS 
WHITE  COUNTY 
INTRODUCTION 


This  report  defines  the  flood  characteristics  of  Elliott  Creek  and  its 
tributaries  in  and  around  the  Village  of  Crossville,  White  County,  Illinois. 
It  was  prepared  for  use  by  local  officials  in  planning  and  regulation  of 
floodplains.    Defining  the  flood  hazard  of  existing  structures  provides  a 
suitable  basis  for  regulations  to  guide  floodplain  development  without  in- 
creasing potential  for  flood  losses.    Also  listed  are  existing  structures  in 
relation  to  the  10  percent,  1  percent,  and  0.2  percent  chance  recurrent 
floods.    This  report  identifies  flood  damage  reduction  measures  such  as  flood- 
proofing  and  channel  maintenance  and  land  treatment  measures  such  as  terraces 
and  conservation  tillage  that  will  reduce  flood  damages. 

Flood-prone  areas  are  a  severe  problem  in  Illinois.    Watershed  urban- 
ization and  development  within  the  floodplain  areas  are  increasing  this  prob- 
lem.   Currently  there  are  818  Illinois  communities  identified  as  having  flood 
problems.  As  of  June  30,  1983,  726  communities  within  Illinois  are  participa- 
ting in  the  National  Flood  Insurance  Program.    The  Illinois  Department  of 
Transportation  Division  of  Water  Resources  (DWR)  is  the  responsible  state 
agency  for  urban  flood  control  and  for  setting  priorities  for  flood  studies 
within  urban  areas.    A  joint  coordination  agreement  was  executed  between  the 
Division  of  Water  Resources  and  the  Soil  Conservation  Service  (SCS)  (April  30, 
1976)  and  was  revised  (December  1978)  to  furnish  technical  assistance  in 
carrying  out  these  flood  hazard  studies.    These  studies  are  carried  out  in 
accordance  with  Federal  Level  Recommendation  3  of  "A  Unified  National  Program 


for  Floodplain  Management,"  and  Section  6  of  Public  Law  83-566.    A  plan  of 
work  was  executed  by  DWR  and  SCS  in  November  1981  for  the  Village  of  Cross- 
ville,  Flood  Plain  Management  Study.    The  costs  for  this  study  were  shared  by 
the  two  agencies. 

In  April  1966,  the  Soil  Conservation  Service  prepared  a  preliminary  in- 
vestigation report  of  the  Elliott  Creek  Watershed  in  White  County,  Illinois. 
The  Division  of  Water  Resources  prepared  a  reconnaissance  study  for  flood  con 
trol  in  the  Village  of  Crossville  in  1979,  using  much  of  the  information  from 
the  SCS  report.    The  average  annual  damages  along  Elliott  Creek  and  its  tribu 
taries  were  estimated  to  be  approximately  $9,000  per  year,  based  on  1966  doll 
ars.  The  State  of  Illinois  was  asked  by  local  citizens  to  provide  assistance 
in  solving  the  Crossville  flooding  problems.    Prior  to  the  state  committing 
funds  for  flood  control,  it  requires  a  floodplain  management  study  to  be  com- 
pleted which  quantifies  existing  hazards  in  the  area  and  alternative  solu- 
tions.   DWR  requested  that  the  floodplain  management  study  display  the  bene- 
ficial and  adverse  impacts  of  the  alternatives  considered. 

Detailed  analysis  was  made  of  the  hydrology,  hydraulics,  and  damage  to 
buildings  along  Elliott  Creek,  North  Tributary,  and  Center  Tributary  in  Cross 
ville.    The  maps  and  profiles  included  in  this  report  are  adequate  for  flood- 
plain  regulations.  The  floodway  delineated  in  this  report  was  determined  in 
accordance  with  Chapter  19,  Illinois  Revised  Statutes  of  1973,  65f.  (Refer- 
ence 4) 

This  floodplain  management  study,  which  includes  a  land  treatment 
analysis,  is  sponsored  by  the  Division  of  Water  Resources,  the  White  County 
Soil  and  Water  Conservation  District,  and  the  Village  of  Crossville. 
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DESCRIPTION  OF  THE  STUDY  AREA 


The  Village  of  Crossville  is  located  in  the  northeast  corner  of  White 
County  in  southeastern  Illinois  close  to  the  Indiana  border.    Crossville  is  8 
miles  northeast  of  the  county  seat,  Carmi,  and  approximately  30  miles  north- 
west of  Evansville,  Indiana.    It  is  approximately  50  miles  east  of  Mt.  Vernon, 
Illinois.    The  streams  studied  include  Elliott  Creek,  which  runs  through  the 
south  and  along  the  west  side  of  the  Village;  Center  Tributary,  which  flows 
through  the  central  part  of  the  community  and  enters  Elliott  Creek  in  the 
northwest  part  of  the  Village;  and  North  Tributary,  which  flows  west  across 
the  northern  part  of  the  community  and  enters  Elliott  Creek  in  the  northwest 
part  of  Crossville.  About  7  miles  of  stream  were  studied  which  included  5.2 
miles  of  detailed  study  and  1.8  miles  of  limited  study  on  the  lower  end  of 
Elliott  Creek.    The  5.2  miles  of  detailed  study  includes:    3.6  miles  on 
Elliott  Creek,  0.4  miles  on  Northeast  Tributary,  0.7  miles  of  North  Tributary 
and  0.5  miles  of  Center  Tributary.    A  gage  record  frequency  analysis  was  done 
on  the  Little  Wabash  River  to  establish  the  backwater  effect  on  Elliott  Creek. 
(Reference  1  and  13) 

The  total  drainage  area  of  Elliott  Creek  and  its  tributaries  is  13.3 
square  miles  at  the  point  where  it  joins  the  Little  Wabash  River  2  1/2  miles 
northwest  of  Crossville.    The  hydrologic  sub-basin  number  is  05120114-090. 
Center  Tributary  has  a  drainage  area  of  0.80  square  mile  at  its  mouth,  while 
North  Tributary  drains  1.25  square  miles. 

Existing  land  use  in  the  watershed  is  primarily  row  crop  (81%)  with  a 
significant  portion  (12%)  in  woodland.    The  remainder  is  urban,  pasture,  and 
roads.    Most  of  the  woodlands  are  located  in  the  lower  reaches  of  Elliott 
Creek  and  in  scattered  patches  up  and  down  the  streams. 
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4  FIGURE  1 


The  rolling  upland  areas  are  used  primarily  for  row  crop  production.  The 
estimated  average  annual  soil  loss  exceeds  ten  (10)  tons  per  acre  in  the 
watershed. 

Crossville  is  a  residential  community  with  service  and  oil  drilling 
oriented  businesses.    The  1970  census  reported  a  population  of  860.  This 
increased  9.8%  to  944  as  recorded  in  the  1980  census.  (Reference  9)    For  the 
same  time  period.  White  County  increased  3.2%  from  17,312  to  17,864,  and  the 
State  of  Illinois  increased  2.8%  from  11,110,285  to  11,418,461.  Agricultural 
production  in  the  watershed  is  primarily  devoted  to  cash  crops,  such  as  corn, 
soybeans  and  wheat.  Major  transportation  is  provided  by  Illinois  Highways  1 
and  14,  and  the  Penn  Central  Railroad. 

The  climate  is  classified  as  humid  continental,  characterized  by  warm 
summers  and  cold  winters,  with  monthly  and  yearly  variations  in  both  tempera- 
ture and  precipitation.    The  average  monthly  precipitation  by  months  is: 


January  3.2  July  3.4 

f-ebruary  3.1  August  3.3 

March  4.4  September  2.9 

April  4.1  October  2.5 

May  4.3  November  3.2 

June  3.7  December  3.3 


The  average  annual  precipitation  is  41.4  inches.    (Reference  10)  January 
temperatures  range  from  a  normal  maximum  of  42*^F  to  a  normal  minimum  of  23°F. 
July  temperatures  range  from  a  normal  maximum  of  92*^F  to  a  normal  minimum  of 
66°F.    The  average  annual  snowfall  is  10  to  14  inches.    The  growing  season  in 
White  County  is  190  to  200  days  per  year.  (Reference  3) 
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White  County  is  underlain  by  Pennsyl vani an  bedrock,  which  is  largely 
shale  and  not  water-yielding.    There  are  random  spots  of  water-yielding  sand- 
stone and  limestone.    The  surface  of  the  bedrock  lies  buried  beneath  glacial 
deposits  averaging  50  to  100  feet  in  thickness.    (Reference  15)    The  glacial 
deposits  consist  of  compact,  silty  glacial  till  underlying  the  hilly  uplands. 
The  till  locally  contains  lenses  of  water-bearing  sand  and  gravel.  Lacus- 
trine deposits,  consisting  of  less  dense  clayey  silt,  underlie  the  relatively 
flat-lying  lowlands  between  the  uplands  and  floodplain  elevations.    The  flood- 
plain  itself  is  underlain  by  modern  silty  alluvium.    The  upland  areas  are 
mantled  by  a  discontinuous  blanket  of  loess,  which  may  vary  up  to  several  feet 
thick  in  places. 

The  land  along  Elliott  Creek  has  a  seasonal  high  water  table  and  is 
subject  to  flooding.    The  lower  reach  acts  as  a  backwater  area  for  floodwater 
from  the  Little  Wabash  River.    The  bottomland  hardwoods  adjacent  to  Elliott 
Creek  have  been  partially  cleared  for  farming  operations.    During  the  last  20 
years  the  cropping  patterns  in  White  County  have  shifted  to  more  intense  crop 
production.    There  has  been  a  46%  increase  in  cropland,  45%  decrease  in  wood- 
land and  a  70%  decrease  in  pastureland  during  this  period.    Cropland  in  upland 
areas  has  increased  erosion  rates  and  resulted  in  sedimentation  throughout  the 
water  courses  of  the  Elliott  Creek  watershed.    The  primary  watershed  soils  are 
Belknap,  Hosmer,  Marissa,  Reesville,  Sexton,  Stoy,  and  Wakeland.  Following 
are  general  descriptions  of  these  soils. 

Belknap  soils  are  deep,  nearly  level  to  very  gently  sloping,  light- 
colored  soils  that  are  somewhat  poorly  drained.    These  soils  formed  in  thick, 
strongly  acid  silty  sediment.    The  original  vegetation  was  a  forest  of  oak. 
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maple,  gum,  and  hickory.  These  soils  have  a  very  high  available  moisture 
holding  capacity.  Permeability  is  moderately  slow.  The  soils  are  low  in 
available  phosphorus  and  potassium. 

Soils  in  the  Hosmer  series  are  very  gently  sloping  to  strongly  slop- 
ing, light-colored  soils  that  are  moderately  well  drained.    These  soils  have  a 
moderately  developed  fragipan.    They  are  on  ridgetops  and  slopes  in  gently 
rolling  parts  of  White  County.    Hosmer  soils  formed  in  wind  deposited  silty 
material  (loess).    The  loess  is  more  than  50  inches  thick  over  loam  or  clay 
loam,  Illinoian  till  or  material  weathered  from  sandstone.    In  most  places  the 
surface  layer  ranges  from  8  to  14  inches  in  thickness.    It  is  brown  and  granu- 
lar in  the  upper  part  and  brown  to  strong  brown  and  platy  in  the  lower  part. 
Depth  to  fragipan  is  about  30  inches.    These  soils  have  moderate  available 
moisture  holding  capacity.    The  layers  above  the  fragipan  are  moderately 
permeable  to  moderately  slowly  permeable,  and  the  fragipan  is  slowly  perme- 
able.   Hosmer  soils  are  strongly  acid  to  very  strongly  acid  and  low  in  avail- 
able phosphorus. 

Soils  in  the  Marissa  series  are  deep,  nearly  level,  moderately  dark 
colored  soils  that  are  somewhat  poorly  drained  to  poorly  drained.    These  soils 
formed  under  swamp  grasses  and  trees  in  silty  glacial  sediment  of  Wisconsin 
age.    The  surface  layer  is  very  dark  gray  to  dark-gray  silt  loam  about  12 
inches  thick.    These  soils  have  high  available  moisture  capacity  and  are 
moderately  slowly  permeable.     These  soils  are  medium  in  available  phosphorus 
and  potassium. 

Reesville  soils  are  deep,  nearly  level  to  gently  sloping,  light- 
colored  and  somewhat  poorly  drained.    They  formed  in  silty  material  40  to  60 
inches  thick  over  medium  textured  sediment  of  the  Wisconsin  glacial  age.  The 
surface  layer  is  generally  grayish-brown  silt  loam  about  6  inches  thick. 
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These  soils  have  high  available  moisture  holding  capacity  and  are  moderately 

slowly  permeable  to  moderately  permeable.  They  are  generally  slightly  acid  to 
neutral.  Reesville  soils  are  low  in  available  phosphorus  and  medium  in  potas- 
sium. 

Sexton  soils  are  nearly  level,  light-colored,  and  poorly  drained.  They 
formed  in  silty  sediment  under  a  forest  of  black  oak  and  hickory.    The  surface 
layer  generally  is  dark  grayish-brown  silt  loam  about  9  inches  thick.  These 
soils  have  high  available  moisture  holding  capacity  and  are  slowly  permeable. 
They  are  very  strongly  acid  to  slightly  acid,  and  are  low  in  available  phos- 
phorus.   The  subsoil  at  a  depth  of  about  24  inches  somewhat  restricts  growth 
of  plant  roots. 

Soils  of  the  Stoy  series  are  deep,  nearly  level  to  gently  sloping, 
light-colored  loess.    They  were  formed  in  silty  windblown  material,  or  loess, 
more  than  50  inches  thick  over  Illinoian  glacial  drift  or  over  material  weath- 
ered from  sandstone.    The  surface  layer  generally  is  silt  loam  about  13  inches 
thick.    These  soils  have  high  available  moisture  holding  capacity,  which  can 
be  increased  somewhat  under  good  management.    They  are  slowly  permeable.  Stoy 
soils  are  strongly  acid  to  very  strongly  acid,  are  very  low  in  available 
phosphorus,  and  are  low  in  available  potassium. 

Wakeland  soils  are  deep,  nearly  level,  light-colored  and  somewhat 
poorly  drained.    These  soils  formed  in  deep  deposits  of  medium  acid  to  mildly 
alkaline,  silty  sediment.    The  surface  layer,  a  dark  grayish-brown  silt  loam, 
is  about  9  inches  thick.    Wakeland  soils  have  high  available  moisture  holding 
capacity  and  are  moderately  permeable. 
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NATURAL  VALUES 


Bottomland  areas  comprise  about  12%  of  the  watershed  and  are  dominated 
by  the  Bel knap-Bonnie-Wakel and  soil  association.    All  of  these  soils  have  a 
seasonal  high  water  table  at  or  near  the  surface,  or  in  the  case  of  Bonnie, 
water  may  be  ponded.    In  addition,  to  the  seasonal  high  water  table,  this  soil 
association  is  commonly  subject  to  flooding  usually  for  brief  durations  in  the 
spring.    Native  vegetation  on  this  soil  association  consists  of  bottomland 
hardwood  forests.    Typical  trees  include  Ash,  Sycamore,  Cottonwood,  Elm, 
Silver  Maple,  Box  Elder,  Hackberry,  and  River  Birch.    Where  these  soils  are 
drained  and  do  not  flood  more  often  than  once  every  two  years  during  the 
growing  season,  they  are  classified  as  prime  farmland. 

The  detailed  study  reach  of  Elliott  Creek  is  about  3.6  miles  in 
length.    It  is  a  low  gradient  stream  without  differentiation  of  pools  and 
riffles  varying  in  width  from  about  6  feet  to  about  20  feet.    The  bottom 
material  is  silt,  and  the  stream  carries  a  heavy  fine  grained  sediment  load. 
Bank  vegetation  consists  of  mixed  hardwoods  for  the  entire  length.  Woody 
vines,  such  as  grape  and  poison  ivy,  are  abundant  in  the  understory  along  the 
lower  half  of  the  floodplain.    Herbaceous  vegetation  was  generally  lacking  in 
March  1982  and  appeared  to  have  been  scoured  off  by  flood  waters  or  recently 
covered  with  sediment.    The  2,000  feet  of  Elliott  Creek  immediately  below  the 
sewage  treatment  plant  was  channelized  sometime  between  1965  and  1973  and 
seeded  to  grass,  but  the  banks  are  beginning  to  grow  up  with  young  Cottonwood, 
Ash,  and  other  trees,  from  about  1  to  10  inches  diameter  breast  height  (dbh). 
Just  below  the  channelized  portion  is  a  segment,  about  one  quarter  of  a  mile 
in  length,  that  was  rerouted  many  years  ago.    Out  of  bank  flow  in  this  section 
tends  to  cut  northwesterly  across  cropland,  presumably  where  the  natural 
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channel  once  was.    A  mixed  stand  of  uneven  aged  bottomland  hardwood  trees 
occupies  the  remainder  of  the  banks  beginning  in  section  15  and  continuing 
downstream.    A  few  trees  had  fallen  across  or  into  the  creek  forming  snags, 
but  there  were  no  big  log  jams  in  March  1982.    These  simple  snags  probably 
averaged  less  than  2  or  3  per  mile  and  because  of  their  size  contribute  little 
in  the  way  of  habitat  and  flow  restrictions. 

The  Crossville  sewage  plant  is  located  near  the  junction  of  North 
Tributary  and  Elliott  Creek  and  discharges  directly  into  Elliott  Creek.  Al- 
though some  evidence  of  oil  and  small  amounts  of  trash  were  observed  just  be- 
low the  plant  there  is  no  reason  to  suspect  high  levels  of  pollution  in  the 
creek  from  the  treatment  plant. 

The  watershed  is  intensively  farmed  and  is  mostly  in  cropland.  There 
have  been  some  significant  shifts  toward  more  intensive  crop  production  during 
the  last  two  decades.    Additionally,  the  bottomland  hardwoods  adjacent  to 
Elliott  Creek  have  been  partially  cleared  in  order  to  bring  more  land  into 
crop  production,  resulting  in  more  runoff,  less  stable  creek  banks,  and  a 
higher  chance  of  bank  erosion  and  channel  meanderings.    Agricultural  encroach- 
ment mistakenly  assumes  the  creek  channel  will  continue  to  follow  its  present 
course  in  the  floodplain.    Woodland  vegetation  helps  to  reduce  the  rate  of 
meandering,  holds  the  soil  in  place,  and  provides  wildlife  habitat.    When  the 
bottomland  forests  are  converted  to  cropland  those  values  are  forfeited  and 
sudden  relocations  of  the  channel  course  during  floods  may  occur. 

Wildlife  habitat  quality  is  generally  poor.    Intensive  rowcropping  has 
degraded  wildlife  habitat  in  the  upland  portions  and  encroachment  of  the 
riparian  woods  has  reduced  habitat  quality  and  quantity  in  the  bottomland 
areas . 
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Aquatic  habitat  quality  is  poor  because  the  creek  has  a  uniform  silt 
bottom  lacking  pools,  riffles,  and  differentiated  substrates.    Heavy  sediment 
loading  and  the  low  gradient  in  the  creek  ensures  low  diversity  of  substrates 
and  instream  habitat  structure. 

There  are  no  endangered  or  threatened  species  or  suitable  habitat  for 
them  in  the  project  area.    The  Endangered  Species  "Redbook"  (U.S.  Fish  & 
Wildlife  Service)  lists  the  range  of  the  endangered  Indiana  bat  as  including 
all  of  southeastern  Illinois  and  White  County,  but  the  Endangered  and  Threat- 
ened Species  of  Illinois  (Sheviak  and  Thorn,  1981)  does  not  recognize  the  spe- 
cies as  occurring  in  White  County.    White  County  is  certainly  within  the  his- 
toric range  of  the  species,  but  there  are  no  recent  records  to  substantiate 
the  presence  of  the  Indiana  bat  in  the  county.    Wooded  riparian  corridors  are 
known  to  be  good  bat  habitat  but  encroachment  of  the  wooded  corridor  by  agri- 
culture and  the  poor  aquatic  habitat  (which  limits  insect  diversity)  makes 
Elliott  Creek  poor  habitat  for  Indiana  bats.    Two  state  listed  plants  occur  in 
White  County,  but  neither  of  them  occurs  in  the  silty  alluvial  soils  chara'"- 
teristic  of  Elliott  Creek. 

According  to  the  Illinois  Department  of  Conservation  there  are  no  known 
archaeological  or  historical  sites  in  the  detailed  study  area  along  Elliott 
Creek  and  tributaries. 
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FLOOD  PROBLEMS 

The  primary  flood  problems  in  Crossville  are  associated  with  Elliott 
Creek  along  with  Center  and  North  Tributaries.    The  area  of  most  visible 
damage  occurs  on  Center  Tributary  around  the  underpass  at  the  junction  of 
Highway  1  and  the  Penn  Central  Railroad.    Flooding  also  occurs  along  Elliott 
Creek  in  the  southwest  portion  of  Crossville.    A  total  of  75  acres  of  de- 
veloped land  is  flooded  in  Crossville.    Flood  damage  to  farmland  along  Elliott 
Creek  is  limited  to  approximately  470  acres.    Overland  sheet  flow  from  the 
cropland  located  east  of  the  community  causes  water  problems  in  residential 
areas.    During  storm  events,  the  saturated  ground  conditions  can  result  in 
seepage  and  sewer  surcharge  problems  in  residential  areas. 

Backwater  from  the  Little  Wabash  River  can  inundate  Elliott  Creek  to 
within  one  mile  of  the  Village  of  Crossville.    A  large  tributary  entering 
Elliott  Creek  approximately  1.5  miles  northwest  and  downstream  of  town  with 
approximately  equivalent  drainage  area  also  creates  backwater  effects  on  the 
mainstem  of  Elliott  Creek.  The  upper  end  of  this  large  tributary  is  steep  and 
results  in  rapid  rises  in  discharge.    See  Figure  1,  "Watershed  Map"  for  back- 
water delineation. 

The  community  has  had  limited  development  in  the  last  few  years  and  does 
not  expect  substantial  growth  in  the  near  future. 

Significant  floods  occurred  in  July  1981  and  December  of  1982.  Smaller 
floods  occuring  frequently  cause  farm  roads  to  be  impassable  for  several  days. 

The  Soil  Conservation  Service  has  made  a  detailed  damage  survey  of  all 
existing  development  in  the  identified  floodplain  area.    See  Appendix  A  for 
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Location  of  these  Buildings  and  Appendix  E  for  Surveyed  Elevations.    A  total 
of  55  buildings  have  been  identified  that  are  subject  to  flooding  along 
Elliott  Creek  and  its  tributaries  by  the  .2%  rhance  or  500  year  flood.  The 
following  table  summarizes  the  damage  analysis: 


Crossville,  Illinois 
Flood  Frequency                         Buildings  Flooded  Dollars 
(Years)   No^   Damage  (1983) 

500  55  359,300 

100  42  202,900 

50  35  158,400 

25  24  98,800 

10  19  56,100 

5  15  31,400 

2  9  10,000 

Average  Annual  Damages  =  $21,105 


It  is  estimated  that  an  additional  90  properties  are  subject  to  yard 
damage  but  do  not  have  damage  to  the  building.    Estimated  average  annual  yard 
damage  is  $1,660. 

Traffic  along  Highway  1  is  interrupted  during  major  storms  at  the  weigh 
station  and  the  railroad  underpass.    Average  annual  damage  due  to  the  inter- 
ruptions is  estimated  to  be  $350. 

The  floodplain  maps  included  as  Figure  4  and  5  of  this  report  identify 
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both  the  100  year  and  the  500  year  floodplains  along  the  study  reaches  in 
Crossville.  The  profile  sheets  are  included  as  Appendix  B.    Appendix  B  speci- 
fically identifies  the  water  surface  elevations  for  different  frequency  floods 
for  locations  along  the  study  reaches.    The  profile  sheet  can  be  used  to 
identify  the  specific  elevations  for  any  given  frequency  flood. 

The  potential  for  flood  damages  increasing  in  the  future  depends  primar- 
ily upon  the  regulation  of  new  development  and  channel  maintenance.    With  the 
community  regulating  all  future  developments  such  that  new  building  elevations 
are  above  the  100  year  or  1%  chance  event,  new  development  will  not  be  subject 
to  serious  flood  damage.    If  the  channels  through  Crossville  are  maintained 
free  of  brush  and  snags,  the  flood  hazard  should  not  increase  further.  It 
will  actually  decrease  compared  to  conditions  in  1981. 

Local  citizens  will  be  able  to  use  the  data  included  in  this  report  to 
protect  their  homes  with  flood  proofing  measures.    Additional  data  on  flood 
proofing  can  be  obtained  from  the  Illinois  Division  of  Water  Resources. 
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EROSION  AND  SEDIMENT  PROBLEMS 


Relatively  severe  erosion  problems  occur  in  the  cropland  portions  of  the 
watershed.    Soil  losses  caused  by  sheet  and  rill  erosion  often  exceed  10  tons 
per  acre  per  year,  locally  being  in  excess  of  20  tons  per  acre  per  year.  At 
the  present  time,  total  sheet  and  rill  erosion  in  the  watershed  is  estimated 
to  be  about  58,200  tons  annually.    As  overland  sheet  flow  runs  down  the  hill- 
sides, it  quickly  collects  into  small  channels.    Scour  in  these  channels,  or 
megarills,  causes  an  additional  14,400  tons  of  erosion  each  year. 

In  contrast,  erosion  in  the  major  channels,  such  as  Elliott  Creek  and 
its  principal  tributaries,  is  a  less  significant  problem.    Most  of  the  erosion 
in  the  main  channels  probably  occurs  early  in  a  given  storm,  when  rising 
velocities  scour  streambed  sediment  deposited  during  the  waning  phases  of  the 
previous  flood  event.    Most  of  this  sediment  was  derived  from  sheet,  rill,  and 
megarill  erosion  of  the  cropland.    Locally,  streams  may  erode  in-place  soils 
from  their  banks  and  degrade  their  beds,  but  such  erosion  is  generally  con- 
fined to  artificially  straightened  sections  or  reaches  where  the  banks  have 
been  stripped  of  vegetation. 

The  degree  of  stability  and  sediment  transport  capability  of  major  chan- 
nels was  estimated  by  geomorphic  methods  (see  References  16  and  17).  The 
analysis  in  Appendix  F  indicates  the  Elliott  Creek  channel  is  comparatively 
stable,  but  is  relatively  inefficient  in  transporting  sediment.    The  large 
alluvial  floodplain  in  the  downstream  portions  of  the  watershed,  the  rela- 
tively low  channel  capacity,  and  the  relatively  high  top  width/depth  ratios 
for  a  channel  in  fine-grained  sediment  all  support  these  interpretations.  The 
average  accretion  rate  of  the  floodplain  area  may  be  as  high  as  about  0.03 
feet  per  year.    The  actual  amount  of  sediment  deposited  at  a  particular  place 
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during  a  given  flood  will,  of  course,  vary  considerably  from  the  average.  In 
fact,  at  least  a  few  acres  of  the  floodplain  are  subject  to  scour.  The  sedi- 
ment deposits  are  believed  to  be  mostly  silt  with  clay,  perhaps  with  a  little 
fine  sand. 

The  average  discharge  of  sediment  from  Elliott  Creek  to  the  Little 
Wabash  River  is  estimated  to  be  about  8,300  tons  per  year.    Therefore,  most  of 
the  annually  eroded  sediment,  or  about  46,900  tons,  remains  trapped  on  the 
floodplain  or  in  channel -bottom  deposits.    An  additional  17,400  tons,  or  about 
24%  of  the  total  annual  erosion,  remains  trapped  on  the  cropland  fields,  due 
to  inefficiencies  in  the  processes  which  transport  sediment  eroded  by  overland 
f  1  ow. 
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EXISTING  FLOODPLAIN  MANAGEMENT 


Currently  the  Village  of  Crossville  is  in  the  process  of  converting  from 
the  emergency  phase  of  the  National  Flood  Insurance  Program  to  the  Regular 
Program.    A  draft  Flood  Insurance  Study  has  been  prepared.    This  program 
provides  data  to  the  community  such  that  the  local  government  can  adopt  flood- 
plain  management  measures.    Each  flood  insurance  study  includes  a  flood 
boundary  map  with  a  floodway  designed  to  assist  the  community  in  establishing 
the  rules  used  to  regulate  land  use.    The  data  included  in  this  floodplain 
management  study  is  comparable  to  a  flood  insurance  study  and  was  used  by  the 
National  Flood  Insurance  Program  to  delineate  the  100  year  floodplain  and 
floodway  in  Crossville. 

The  local  community  is  implementing  floodplain  regulations  as  required 
by  the  Flood  Insurance  Program.    A  local  steering  committee  was  formed  at  the 
start  of  this  study  and  provided  input  at  meetings  held  March  15,  1982,  May 
17,  1982  and  April  25,  1983.    In  addition  local  residents  were  contacted  and 
interviewed  during  field  trips  by  the  engineer  and  economist. 

In  order  to  provide  a  national  standard  without  discrimination,  the  100 
year  flood  (1%  chance)  has  been  adopted  by  State  and  Federal  agencies  as  the 
base  flood  for  purposes  of  floodplain  management  measures.    The  500  year  (0.2% 
chance)  flood  is  employed  to  indicate  areas  of  additional  flood  risk  within  a 
community.    For  all  the  streams  studied  in  detail,  the  boundaries  of  the  100 
year  and  500  year  flood  have  been  delineated.    These  flood  boundaries  have 
been  determined  by  using  the  flood  elevations  calculated  for  each  valley  cross 
section.    Between  the  surveyed  cross  sections  the  floodplain  boundaries  were 
interpolated  using  topographic  maps  prepared  at  a  scale  1"=200'  (contour 
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interval  of  2').    In  cases  where  the  100  year  and  500  year  flood  boundaries 
are  close  together  only  the  100  year  boundary  has  been  shown.    The  boundaries 
of  the  floodplains  are  shown  in  Figures  4  and  5.    See  Table  1  for  a  summary  of 
the  discharges  used  to  define  the  floodplains. 

Small  areas  within  the  flood  boundaries  may  lie  above  the  flood  eleva- 
tions and  therefore  not  be  subject  to  flooding.    However,  due  to  the  limiting 
scale  of  the  topographic  maps  used  to  prepare  the  floodplain  maps,  such  areas 
are  not  delineated.    The  profile  sheets  in  Appendix  B  should  be  used  to  ascer- 
tain flood  elevations  for  any  specific  point. 

Encroachment  on  floodplains,  such  as  artificial  barriers,  reduce  the 
water  carrying  capacity  and  increases  flood  heights,  thus  increasing  flood 
hazards  in  areas  beyond  the  encroachment  itself.    One  aspect  of  floodplain 
management  involves  balancing  the  economic  gain  from  the  floodplain  develop- 
ment against  the  resulting  increased  flood  hazard. 

For  purposes  of  the  flood  insurance  program  the  concept  of  a  floodway  is 
used  as  a  tool  to  assist  local  communities  in  this  aspect  of  floodplain  man- 
agement.   Under  this  concept,  the  area  of  the  100  year  floodplain  is  divided 
into  a  floodway  and  a  floodway  fringe.    The  floodway  is  the  channel  of  the 
stream  plus  any  adjacent  floodplain  areas  that  must  be  kept  free  of  encroach- 
ment in  order  that  the  100-year  flood  can  be  carried  without  a  substantial 
increase  in  flood  heights. 

In  Illinois  the  minimum  standard  used  to  define  the  100  year  floodway  is 
described  in  the  Illinois  Revised  Statutes  of  1973  under  65f,  Chapter  19.  In 
this  standard  the  encroachment  in  the  floodplain  is  limited  to  that  which  will 
cause  only  an  insignificant  increase  in  flood  heights.    The  Illinois  Division 
of  Water  Resources  has  recommended  that  the  floodway  be  determined  using  no 
more  than  a  0.1  foot  surcharge.  (Reference  2)    The  0.1  foot  surcharge  floodway 
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proposed  for  this  study  was  computed  by  equal  conveyance  reduction  from  each 


side  of  the  floodplain. 

As  shown  on  the  flood  boundary  and  floodway  maps  in  Figures  4  and  5,  the 
floodway  boundaries  were  determined  at  individual  cross  sections.  Between  the 
cross  sections  the  boundaries  are  interpolated. 

The  area  between  the  floodway  and  boundary  of  100  year  flood  is  termed 
the  floodway  fringe.    The  floodway  fringe  thus  encompasses  the  portion  of  the 
floodplain  that  could  be  completely  obstructed  without  increasing  the  water 
surface  elevations  of  the  100  year  flood  more  than  .1  of  a  foot  at  any  point. 
The  typical  relationship  between  the  floodway  fringe  and  the  floodway  are 
shown  in  the  floodway  schematic  (Figure  2). 
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Surcharge  not  to  exceed  0.1  foot,  as  in  the  111 inois  Division  of  Water 
Resources  Guidelines. 
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ALTERNATIVES  FOR  FLOODPLAIN  MANAGEMENT 


Several  floodplain  management  strategies  including  present  condition, 
land  treatment,  nonstructural  measures,  structural  measures,  and  a  combination 
of  measures  were  evaluated.    A  brief  description  of  these  alternatives  fol- 
lows: 

Present  Conditions  (No  action) 

The  community  would  regulate  new  construction  using  available  mapping. 
The  existing  businesses  subject  to  major  damage  could  relocate  or  continue 
accepting  flood  damage  on  a  regular  basis.    Limited  flood  insurance  coverage 
would  remain  available  but  residences  and  businesses  with  significant  flood 
damage  could  not  obtain  adequate  insurance  protection.    Existing  problems 
would  continue  or  get  worse. 
Land  Treatment 

An  erosion  inventory  and  land  treatment  needs  evaluation  was  made  for 
the  entire  watershed.    A  summary  of  this  evaluation  and  three  treatment  alte  - 
natives  for  watershed  protection  are  contained  in  Appendix  F.    A  review  of 
these  alternatives  shows  that  none  of  them  would  have  a  significant  impact  on 
peak  discharges.    All  of  them  reduce  the  rate  of  sediment  deposition  on  the 
floodplain. 

Nonstructural  Measures 

1.       Flood  Insurance:    The  community  is  currently  cooperating  with  the 
National  Flood  Insurance  Program  and  a  limited  amount  of  flood  insurance  is 
currently  available  for  all  residents  of  Crossville.    Through  use  of  the  maps 
and  profiles  prepared  as  part  of  this  FloodPlain  Management  Study  the  commun- 
ity is  converting  to  the  Regular  Flood  Insurance  Program.    This  will  allow  all 
who  want,  to  increase  their  flood  insurance  to  the  value  of  their  property. 
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In  addition,  the  businesses  will  be  able  to  cover  their  losses  by  purchasing 
adequate  insurance  at  an  actuarial  rate. 

In  order  for  the  community  to  convert  to  the  regular  flooding  program, 
they  are  updating  their  existing  floodplain  regulations  to  require  building 
permits  prior  to  construction  of  any  new  development  in  the  100-year 
f loodpl ain, 

2.       Floodproof ing:    Fl oodproof ing  measures  are  as  many  and  varied  as  the 
types  of  buildings  they  are  designed  to  protect.    They  may  range  from  eleva- 
ting damageable  building  contents  above  expected  flood  elevations  to  raising 
or  moving  the  entire  structure.    They  can  be  both  permanent  such  as  structural 
modifications  or  temporary  such  as  having  sandbags  available  to  block  a  low 
entry  point  when  a  flood  occurs. 

Forty-two  buildings  are  flooded  by  the  100-year  (1%  chance)  flood.  Of 
these,  six  are  house  trailers  and  could  easily  be  flood  proofed  by  raising 
them  above  the  100-year  elevation  or  by  relocation.    Ten  others  are  sheds  or 
garages  that  could  have  damage  to  contents  eliminated  or  drastically  reduced 
by  elevating  the  contents  above  the  100-year  flood  elevation.    The  ten  busi- 
ness properties    that  are  flooded  could  keep  content  damage  to  a  minimum  by 
elevating  water  damageable  contents  above  the  100-year  flood  elevation  or 
completely  eliminate  damages  by  permanently  modifying  (raising)  low  water 
entry  points  or  having  sandbags  on  hand  to  temporarily  seal  these  points. 
Thirteen  of  the  buildings  are  houses  on  crawl  spaces  or  slabs.    Of  these, 
seven  could  have  damages  due  to  the  100-year  storm  practically  eliminated 
using  temporary  measures  such  as  sandbagging  low  water  entry  points.  The 
remaining  six  would  require  some  sort  of  structural  modification  or  addition 
to  or  around  the  low  water  entry  to  eliminate  damages.    There  is  one  bi-level 
house  in  Crossville  that  is  subject  to  damage  by  the  100-year  flood.  An 
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effective  f loodproof ing  measure  might  be  some  well  placed  landscaping  fill  and 
grading  to  keep  water  away  from  the  house.    This  would  have  to  be  done  care- 
fully to  avoid  creating  a  drainage  problem  around  the  house.    Two  houses  with 
basements  are  flooded  by  the  100-year  storm.    Both  could  have  damages  substan- 
tially reduced  or  practically  eliminated  by  a  combination  of  structural  modi- 
fications and  temporary  f loodproof ing  measures. 

3.       Channel  Maintenance:    The  Village  of  Crossville  has  taken  upon  itself 
the  responsibility  of  removing  the  brush  and  debris  from  the  channel  bottom 
and  banks  along  Elliott  Creek  from  west  Main  Street  downstream  to  the  first 
bridge  northwest  of  the  sewage  treatment  facility;  maintenance  is  also  being 
performed  along  Center  Tributary  from  Route  1  to  its  confluence  with  Elliott 
Creek  and  on  North  Tributary  below  north  State  Street.    An  alternative  was 
evaluated  that  consisted  solely  of  this  type  of  maintenance  for  the  reach 
stated  above.    This  proved  to  be  the  most  cost  effective  alternative  evaluated 
with  an  approximate  benefit  to  cost  ratio  of  5.6:1.    It  was  estimated  that 
this  alternative  would  have  an  initial  cost  of  $15,000  with  annual  O&M  costs 
of  $1,000. 

A  brief  evaluation  was  made  of  removing  all  log  jams  and  vegetation 
growing  inside  the  channel  banks  for  the  next  1.5  miles  of  channel  downstream 
of  where  the  city  has  stopped  their  maintenance  program.    The  work  would  not 
reduce  damages  in  the  village  and  might  result  in  causing  additional  erosion 
problems  along  Elliott  Creek. 

The  maintenance  of  a  naturally  wooded  riparian  corridor  for  the  length 
of  Elliott  Creek  downstream  of  the  first  bridge  northwest  of  the  sewage  treat- 
ment facility  would  minimize  bank  erosion,  improve  stability,  and  provide  a 
buffer  zone  in  which  the  channel  could  meander  without  eroding  into  adjacent 
crop  fields.    For  a  stream  of  this  size,  the  suggested  width  of  the  riparian 
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corridor  would  bp  about  a  100  feet  wide  at  the  upper  end  and  about  500  or  more 
feet  wide  or  wider  at  the  lower  end  where  it  approaches  the  Little  Wabash 
River. 

Structural  Measures 

Structural  measures  evaluated  fell  into  three  basic  types.    One  con- 
sisted of  channel  modifications  with  the  intent  to  reduce  the  elevation  of  the 
water  surface  profiles  through  the  community.    Another  consisted  of  a  combina- 
tion of  terraces  and  water  and  sediment  control  basins  to  provide  temporary 
storage  for  storm  runoff  to  lower  the  peak  discharges  for  a  given  frequency 
storm.    A  third  consisted  of  channel -type  diversions  to  divert  storm  flows 
away  from  the  floodprone  areas  to  other  areas  where  the  volumes  of  runoff  from 
large  events  would  cause  less  damage. 

B.       Channel  Modifications:    Combinations  of  10  and  16  foot  bottom  widths 
with  3  to  1  side  slopes  and  varying  lengths  of  channel  were  evaluated.  The 
enlarging  alternatives  for  Elliott  Creek  were  extended  from  above  (southeast) 
the  community  to  the  second  bridge  below  (northwest)  the  sewage  treatment 
plant.    Although  the  enlarged  channel  showed  significant  reduction  in  the 
water  surface  profile  along  the  lower  section,  elevations  were  not  signifi- 
cantly lowered  in  Crossville.    The  analysis  of  this  alternative  was  discontin- 
ued at  this  point  due  to  the  very  large  estimated  construction  cost  versus  the 
relatively  small  reduction  in  average  annual  damages  to  Crossville. 

Analysis  of  channel  enlarging  alternatives  along  Center  and  North  Tributaries 
was  discontinued  due  again  to  the  very  large  construction  costs  in  relation  to 
the  offsetting  benefits.    Construction  costs  for  enlarging  these  tributaries 
would  include  relocating  or  removing  several  buildings  as  well  as  enlarging 
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many  road  crossings  and  rebuilding  side  inlets  and  storm  sewer  outfalls. 
Costs  for  a  10  foot  bottom  width  channel  with  3:1  side  slopes  were  developed 
for: 

a)  Elliott  Creek  from  the  sewage  treatment  facility  upstream  beyond 
south  State  Street, 

b)  Center  Tributary  from  its  confluence  with  Elliott  Creek  upstream 
beyond  the  Penn  Central  Railroad  grade,  and 

c)  North  Tributary  from  its  confluence  with  Elliott  Creek  upstream 
beyond  north  State  Street. 

These  costs,  not  including  money  for  land  rights,  relocation,  or  enlarging 
road  crossings,  were  in  excess  of  $200,000.    The  overall  benefit  to  cost  ratio 
is  less  than  0.5:1.0. 

Terraces  and  Water  and  Sediment  Control  Basins:    These  measures  could  be 
constructed  on  suitable  upland  portions  of  the  watersheds  of  Center  and  North 
Tributaries.  Terraces  would  serve  a  two-fold  benefit  in  this  situation.  They 
would  help  reduce  sheet,  rill  and  ephemeral  gully  erosion  on  sloping  cropland 
as  well  as  provide  temporary  storage  for  storm  runoff.    Suitable  sites  for  the 
terraces  and  water  and  sediment  control  basins  were  selected  by  field  investi- 
gation.   With  a  total  of  430  acres  terraced  in  the  drainage  areas  of  North  and 
Center  Tributaries  the  average  annual  flood  damage  in  Crossville  could  be 
reduced  by  53%.    This  alternative  had  a  flood  damage  reduction  benefit  to  cost 
ratio  of  0.8:1.0  using  the  estimating  cost  of  $175,000  for  construction, 
engineering  and  project  administration.    Additional  benefits  would  be  gained 
by  land  users  in  soil  resource  base  protection. 

Diversion  Channels:    Channels  to  divert  Center  Tributary  floods  to 
Elliott  Creek  south  of  town  and  North  Tributary  floods  north  of  town  were 
evaluated.    The  analysis  of  the  proposed  diversion  for  Center  Tributary  was 
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discontinued  when  it  became  obvious  that  adding  more  water  to  Elliott  Creek 
southeast  of  town  would  significantly  increase  flood  damage  on  Elliott  Creek 
through  town. 

The  North  Tributary  diversion  was  proposed  to  intercept  water  on  North 
Tributary  just  below  north  State  Street  and  intersect  with  Elliott  Creek 
approximately  one  quarter  of  a  mile  below  (northwest)  the  sewage  treatment 
facility.    With  estimated  costs  ranging  from  $200,000  -  $250,000  excluding 
landrights,  this  alternative  had  a  benefit  to  cost  ratio  of  less  than  0.2:1.0. 

Combination  of  Alternatives:    An  alternative  was  evaluated  in  an  attempt  to 
eliminate  the  flood  damages  in  the  largest  damage  reach  (Center  Tributary)  by 
combining  the  channel  maintenance  alternative  with  170-180  acres  terraced  in 
the  watershed  of  Center  Tributary.    The  effect  of  this  alternative  was  to 
decrease  the  average  annual  damage  from  approximately  $21,100  to  approximately 
$7,800.    Estimated  average  annual  costs  were  $9,700  for  a  benefit  to  cost 
ratio  of  1.4:1.0.    Nineteen  buildings  would  still  incur  damages  from  the 
100-year  flood  event  if  this  alternative  were  adopted  and  installed.  Of 
these,  fifteen  could  have  damages  substantially  reduced  through  a  combination 
of  permanent  and  temporary  f loodproof ing  measures.  It  is  estimated  that  these 
f 1 oodproof ing  measures  could  further  reduce  average  annual  damages  in  Cross- 
ville  to  approximately  $5,850. 
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GLOSSARY  AND  REFERENCES 


Conservation  -  The  growing  of  crops  by  using  a  combination  of  needed  cultural 
Cropping  and  management  measures.    Cropping  systems  include  rotations 

System  that  contain  grasses  and  legumes,  as  well  as  rotations  in  which 

the  desired  benefits  are  achieved  without  the  use  of  such 

crops. 

Conservation  -  A  form  of  noninversion  tillage  that  retains  protective  amounts 
Ti 1 1  age  of  residue  mulch  on  the  surface  throughout  the  year.  These 

System  include  no-tillage,  strip  tillage,  stubble  mulching,  and  other 

types  of  noninversion  tillage. 
Chisel  -  Seedbed  prepared  by  chisel  plow,  disk,  or  similar  implement 

Ti 1 1  leaves  crop  residue  on  the  soil  surface  after  planting. 

No-Ti 1 1  Soil  is  disturbed  only  in  immediate  area  of  the  seed  row  and 

all  crop  residues  are  left  on  the  surface  after  planting. 
Contour  -         Farming  sloping  lands  in  such  a  way  that  all  tillage  operations 
Farming  -  are  done  on  the  contour.    (This  includes  following  established 

grades  of  terraces  or  diversions.) 
Encroachment  -  Obstruction  in  part  of  a  floodplain  which  reduces  floodwater 

carrying  capacity,  therefore  increasing  flood  stages. 
Floodway  -        The  portion  of  a  floodplain  required  to  convey  flood  waters 

without  causing  significant  increases  in  flood  heights  or 

velocities. 

Fringe  Area  -    Portions  of  the  floodplain  outside  of  the  floodway  subject  to 
shallow  inundation  and  low  velocity  flow. 
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Flood  -  An  overflow  of  water  on  to  land  not  normally  covered  by  water. 

This  inundation  of  land  is  temporary,  and  the  land  is  normally 
adjacent  to  a  river  or  stream,  lake,  or  other  body  of  water. 
Normally,  a  "flood"  is  considered  as  any  temporary  rise  in 
stream  flow  or  stage  that  causes  a  significant  adverse  effect. 
Adverse  effects  would  be  damage  to  property,  sewer  backup, 
creation  of  unsanitary  conditions,  sedimentation,  accumulation 
of  debris,  or  other  problems. 
Flood  Crest  -    The  maximum  stage  or  elevation  reached  by  the  waters  of  a  flood 
at  a  given  location.    It  may  be  referred  to  as  flood  stage  or 
high  water  elevation. 
Flood  Peak  -     The  maximum  instantaneous  discharge  at  a  given  location.  It 

usually  occurs  at  or  near  the  time  of  the  flood  crest. 
Floodpl ain  -     The  relatively  flat  area  or  low  lands  adjoining  the  stream 

channel,  or  water  course,  lake,  or  other  body  of  water,  which 
has  or  may  experience  flood  water. 
Grade  Stabi-  -  A  structure  to  control  the  grade  and  head  cutting  in  natural  or 
artificial  channels. 


1 ization 
Structures 
Grassed 
Waterway  or 
Outlet 
Head  Loss  - 


A  natural  or  constructed  waterway  or  outlet,  shaped,  or  graded, 
and  established  in  suitable  vegetation  for  the  safe  disposal 
of  runoff. 

The  effect  of  natural  or  man-made  obstructions  such  as  small 
bridge  openings,  buildings,  fill,  or  accumulation  of  debris 
which  limits  the  conveyance  of  water,  causing  a  rise  in 
upstream  water  surface  elevation. 
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High  Water  -  A  graph  showing  the  relationship  of  water  surface  elevation  to 
Prof i le  location  along  the  water  course.    The  profile  is  normally  drawn 

for  a  specific  flood. 
100-year  -        A  flood  having  an  average  frequency  of  occurrence  of  once  in 
Flood  100  years.    It  has  a  1%  chance  of  being  equalled  or  exceeded  in 

any  one  year.    It  may  occur  in  any  year.    It  is  based  on  a 

statistical  analysis. 
Terraces  -        An  earth  embankment,  a  channel  or  a  combination  ridge  and 

channel  constructed  across  the  slope  to  reduce  slope  length  and 

to  intercept,  temporarily  store,  and  safely  convey  runoff 

water  underground  to  a  suitable  outlet. 
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APPENDIX  D 
CROSSVILLE,  ILLINOIS 
REFERENCE  MARKS 


NAME 


ELEVATION 


DESCRIPTION 


TBM  D 


TBM  C 


TBM  1-A 


TBM  2-A 
TBM  3-A 

TBM  4-A 

TBM  5-A 
TBM  L 
TBM  6-A 
TBM  7-A 

TBM  8-A 

TBM  9-A 


398.52 


399.18 


397.67 


390.35 
400.58 

395.34 

409.69 
383.64 
385.92 
375.09 

382.27 
399.05 


Nail  in  power  pole  at  NE  corner  of  Rt.  1 
and  14. 

Nail  in  power  pole  at  intersection  of  S. 
State  St.  and  Rt.  1  and  14. 

Chiseled  square  in  concrete  sidewalk 

between  south  concrete  pillars  of  Penn.  Central 

Railroad  trestle  over  west  Main  St.  in 

Crossville. 

Chiseled  "X"  on  manhole  rim  at  centerline 
of  Hamill  St.  and  Winkler  St.  in  Crossville. 

Chiseled  "X"  on  bolt  at  top  of  fire  hydrant 
40  ft.  north  and  18  ft.  west  of  intersection 
of  N.  State  St.  and  Winkler  St. 

Railroad  spike  in  power  pole  at  south 
side  of  dead-end  street,  approximately 
100  ft.  SE  of  P.I.  96  +  43.14. 

Railroad  spike  in  power  pole  at  east  1/4 
corner  of  sec.  15  T.4S  R.IOE. 

Spike  in  west  side  of  power  pole,  west 
side  of  road  on  south  bank  of  creek. 

Nail  in  power  pole  near  center  of  NEl/4 
of  sec.  15  T.4S.  R.IOE. 

Chiseled  square  on  NE  corner  of  east 
guardrail  on  bridge  over  Elliott  Creek 
(ECSl). 

Chiseled  "X"  on  north  end  of  12"  R.C.P. 
under  field  entrance  44  ft.  northwest  of 
PI  179  +  39.95  on  section  ECSl. 

Nail  in  corner  of  fence  post,  15  ft. 
southwest  of  200  +  86  near  section  ECl. 
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APPENDIX  F 
INVESTIGATIONS  AND  ANALYSES 


Hydro1og1c  and  Hydraulic:    Channel  cross  sections,  roads,  bridges,  and 
culverts  were  surveyed  by  the  State  of  Illinois  as  part  of  their  contribution 
to  the  study.    These  detailed  surveys,  with  minor  additions,  were  used  by  SCS 
for  analyzing  the  hydraulic  characteristics  for  the  detailed  study  area. 

The  floodplain  along  the  lower  reach  of  Elliott  Creek  was  determined 
using  backwater  elevations  from  Little  Wabash  River  and  available  USGS  maps. 

Detailed  topographic  maps  were  prepared  by  the  State  of  Illinois  Divis- 
ion of  Water  Resources  to  cover  the  area  inside  Crossville  corporate  limits. 
These  maps  are  at  a  scale  of  1"=200'  with  two  foot  contour  intervals,  (one 
foot,  supplementary  contours).    The  SCS  Computer  Program  for  Project 
Formulation-Hydrology  (TR20)  was  used  to  evaluate  the  hydrology  for  Elliott 
Creek  and  its  tributaries    (Reference  5).    This  is  an  advanced  hydrologic 
model  which  can  simulate  the  historical  flood  stages.    This  model  will  develop 
hydrographs  for  local  drainage  areas,  channel  routes  these  hydrographs  and 
combines  hydrographs.    Rainfall  amounts,  drainage  areas,  hydrologic  soil 
groups,  land  use  and  cover,  times  of  concentration  and  channel  and  floodplain 
hydraulic  characteristics  are  inputs  to  the  model.    The  model  developed  for 
this  study  takes  into  account  the  storage  characteristics  of  the  watershed 
upstream  of  the  Penn-Central  Railroad  tracks. 

The  flood  discharges  were  coordinated  in  accordance  with  the  state  Flood 
Plain  Study  Review  Procedure.  This  review  was  conducted  by  State  Water  Survey 
with  certification  by  the  State  Division  of  Water  Resources. 

An  analysis  of  the  hydraulic  characteristics  of  the  creeks  was  carried 
out  to  provide  stage  estimates  for  floods  of  selected  recurrence  intervals 
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along  each  of  the  streams.    The  water  surface  elevations  (stage)  were  estab- 
lished based  upon  the  physical  elements  present  such  as  the  channel  size  and 
shape,  the  floodplain  size  and  shape,  the  bridge  sizes  and  shapes,  and  the 
Manning's  roughness  coefficients.    The  hydraulic  computations  were  made  using 
the  SCS  Hydraulic  Model  WSP-2  (TR61)  (Reference  6).    This  model  employs  the 
standard  step  method  for  backwater  profiles.    The  method  involves  a  computa- 
tional procedure  which  estimates  total  energy  at  each  stream  cross  section  and 
accounts  for  friction  losses  between  sections.    The  bridge  effects  on  stream 
hydraulics  were  accounted  for  in  WSP-2  using  the  Bureau  of  Public  Roads  (BPR) 
Method  (refer  to  "Hydraulics  of  Bridge  Waterways").    The  bridge  method  has 
been  formulated  by  the  principle  of  conservation  of  energy  between  the  point 
of  maximum  backwater  upstream  from  the  bridge  and  a  point  downstream  from  the 
bridge  at  which  normal  stage  has  been  established.    The  culverts  were  evaluat- 
ed by  the  principle  of  conservation  of  energy  and  consideration  of  the  depth 
of  headwater  and  tailwater,  the  barrel  shape  and  cross-sectional  areas,  the 
type  of  inlet,  and  shape  of  headwall. 

The  hydraulic  model  requires  peak  discharges,  in  addition  to  channel 
and  floodplain  geometry,  bridge  and  culvert  geometry,  roughness  coefficients 
and  starting  data.    Starting  elevations  were  computed  using  normal  depth 
computations  and  Little  Wabash  River  profiles.    Channel  sections  were  taken' at 
selected  locations  to  represent  the  hydraulic  characteristics  of  the  stream 
system.    Channel  roughness  factors  (Manning's  "n"  values)  were  assigned  on  the 
basis  of  field  observations  using  the  SCS  procedures  and  U.  S.  Geological 
Water  Supply  Paper  1849.  (Reference  8)  All  elevations  are  NGVD  (National 
Geodetic  Vertical  Datum). 

The  floodway  was  determined  for  all  studied  reaches.    The  floodway  is 
the  channel  of  the  stream,  plus  any  adjacent  floodplain  areas  that  need  to  be 
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kept  free  of  encroachment  in  order  to  carry  the  100-year  flood  without  sub- 
stantial increase  in  flood  stages.    This  floodway  was  computed  on  the  basis  of 
equal  conveyance  reduction  from  each  side  of  the  floodplain  using  the  SCS 
Floodway  Computer  Program  (TR-64).    (Reference  7) 

Economic :      The  economic  evaluation  of  floodwater  damages  for  this  study  was 
done  by  use  of  the  Urban  Floodwater  Damage  Economic  Evaluation  Program  (URBl, 
Reference  14).    The  effects  of  floodwater  damage  were  evaluated  for  existing 
land  use  (same  as  future  without  project)  using  WSP-2  rating  tables,  surveyed 
buildings  including  first  floor  elevations,  low  water  entry  points,  and  type 
of  building  along  with  damage  factors  based  on  the  type  of  building,  structure 
value,  and  contents  value.    The  effects  of  floodwater  damages  were  evaluated 
for  future  without  project  conditions,  and  the  URBl  program  was  used  to  deter- 
mine the  effects  of  various  alternative  solutions  on  residential  damages. 
Appendix  E-1  lists  those  buildings  subject  to  flood  damage. 

The  Building  Location  Map,  Appendix  A,  shows  the  surveyed  buildings 
included  in  the  economic  evaluation.    Damage  evaluation  for  traffic  interrup- 
tion was  based  on  the  following  assumptions:    1)  Estimated  traffic  count  at 
railroad  underpass  of  50  vehicles  per  hour  and  at  the  weigh  station  of  130 
vehicles  per  hour  with  one  third  of  these  being  commercial  vehicles.    2)  The 
time  water  would  be  over  the  road  more  than  0.5  feet  deep  was  determined  using 
TR-20  hydrographs  and  WSP-2  rating  tables.    Average  time  was  less  than  2  hours 
per  storm  event.    3)  The  value  of  each  hour  to  the  private  and  commercial 
vehicle  owners  was  estimated  to  be  $5  and  $25  respectively.    4)  The  only 
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traffic  interruptions  included  were  along  Hwy  1  at  the  underpass  and  at  the 
weigh  station.    No  evaluation  was  made  of  internal  traffic  disruption  on 
Crossvi 1 1 e  streets . 

Total  estimated  damages  for  future  without  project  conditions  are  S350 
annually.    These  damages  would  be  reduced  to  $200  annually  through  the  channel 
maintenance  program. 

It  is  apparent  that  many  of  the  buildings  in  Crossville  are  not  subject 
to  flood  damages  (See  Appendix  E-2).    However,  many  of  these  are  subject  to 
yard  and  garden  damage  along  with  the  inconvenience  of  getting  to  and  from  the 
bui Idings. 

It  was  decided  that  each  time  a  yard  is  flooded  the  estimated  damage  is 
0.3%  of  the  property  value.    The  estimated  frequency  of  flooding  for  each  yard 
was  determined  and  then  total  damages  for  each  property  were  calculated  for  a 
100-year  time  period.    This  total  was  then  divided  by  100  to  come  up  with  the 
average  annual  damage  of  $1,660  for  the  future  without  project  condition.  A 
channel  maintenance  program  for  Elliott  Creek  upstream  of  the  pipe  bridge. 
Center  Tributary  and  North  Tributary  would  reduce  these  average  annual  damages 
to  $1,150. 

Damages  to  the  approximately  470  acres  of  farmland  in  the  100  year 
floodplain  were  not  evaluated  in  detail.    Current  land  use  is  100  acres  of 
woodland  and  370  acres  of  row  crops.    It  is  estimated  that  these  flood  damages 
exceed  $5,500  on  an  annual  basis.    The  channel  maintenance  program  would  have 
minimal  impact  on  these  damages  because  of  the  limited  size  of  the  existing 
channel  and  the  backwater  from  the  Little  Wabash  River.    Enlarging  the  channel 
from  the  first  bridge  to  town  (16'  bottom)  would  protect  at  least  50  acres  of 
cropland  from  the  2-year  flood  but  would  only  protect  about  15  acres  from  the 
100-year  flood. 


F-4 


Floodproof inq:    The  evaluation  of  the  effects  of  the  suggested  f loodproof ing 
measures  assumed  the  premise  that  temporary  measures,  such  as  sandbagging  low 
water  entry  points,  would  be  effective  in  excluding  floodwater  from  a  struc- 
ture for  up  to  one  half  foot  of  depth.    For  greater  depths,  structural  modi- 
fications would  be  necessary.    The  businesses,  garages,  and  sheds  where  struc- 
tural modification  is  not  possible  or  practical  could  easily  limit  content 
damage  by  raising  damageable  contents  less  than  one  foot  above  the  floor. 
Even  in  the  most  severe  cases,  raising  the  damageable  contents  to  two  feet 
above  the  floor  would  put  them  above  all  but  the  extremely  rare  flood  event 
el evations . 

Terrace  Evaluation:    Terraces  with  underground  outlets  were  evaluated  as  a 
means  of  reducing  the  flood  peaks.    The  terrace  systems  were  modeled  using  the 
TR-20  hydrologic  model  and  the  WSP-2  hydraulic  model.    Data  from  two  actual 
terrace  system  designs  in  the  watershed  area  were  used  to  create  representa- 
tive stage-storage-discharge  relationships  for  tile  outlet  terrace  systems. 
These  representative  relationships  were  varied  linearly  by  size  of  system  to 
model  the  effects  of  the  terraces  in  reducing  peak  discharges  at  a  given 
section.    The  design  of  the  terrace  systems  was  altered  slightly  to  maximize 
temporary  storage  which  in  turn  maximized  the  flood  control  benefits.  The 
terrace  ridges  were  raised  uniformly  by  0.5  ft.  above  the  standard  10-year 
design  level  with  a  controlled  overflow  (emergency  spillway)  at  the  10-year 
I    design  level.    The  controlled  overflow  area  would  be  located  near  the  end  of 
the  storage  area  to  minimize  potential  damage  from  the  infrequent  overflows. 
The  volume  of  storage  was  computed  using  a  template  based  on  the  narrow  ridge 
terrace  concept. 
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An  incremental  analysis  was  done  to  evaluate  the  reduction  in  peaks  for 
North  Tributary  by  adding  systems  beginning  at  the  upper  end  of  the  north 
tributary  watershed.    The  results  of  this  analysis  are  included  as  Table  F-1. 
The  effect  of  terraces  in  the  watersheds  of  both  North  and  Center  Tributaries 
on  Elliott  Creek  peak  discharges  is  also  included  in  Table  F-1. 

The  placement  of  terraces  in  the  watershed  model  was  dictated  by  areas 
already  terraced,  areas  planned  for  terraces,  and  by  field  inspection  of  areas 
where  terraces  would  be  applicable.    No  systems  were  included  on  the  two  tri- 
butaries to  the  southeast  after  field  inspection  revealed  no  apparently  suit- 
able sites. 

Economic  benefits  of  the  reduced  peak  discharges  due  to  terracing  are 
summarized  in  Table  F-2.    The  "with  project"  average  annual  damages  given  for 
North  Tributary  are  for  the  fully  terraced  (260  ac.)  increment. 


Table  F-1 

Percent  (%)  Reduction  in  Peak  Discharges 
for  Terraces  on  North  and  Center  Tributaries 


Increment 


%  of  D.A.  Terraced 


North  Tributary 

100  acres  13.3 

140  acres  18.6 

210  acres  28.0 

260  acres  34.7 

lower  160  acres  21.4 


2  yr. 


13 
18 
28 
34 
24 


%  Reduction  in 
10  yr. 


13 
18 
28 
34 
25 


Peak 


100  yr, 


12 
17 
26 
31 
22 


1/ 


Center  Tributary 
172  acres 


33.6* 
50.7** 

*at  junction  with  Elliott  Creek 
**above  Crossville 


10 
47 


11 
48 


12 
49 


Elliott  Creek 
(below  Crossville) 


18.2 


20 


21 


20 


North  Tributary 
Center  Tributary 
Elliott  Creek 

Total 


Table  F-2 
Average  Annual  Damages  ($) 
Urban  Buildings 


Without  Project 

$  1,150 
$12,265 
$  7,690 

$21,105 


With  Project 

$  485 
$  2,585 
$  7,690 

$10,760 


%  Reduction 

58.0 
78.9 
0 

49.0 


Average  annual  benefits  for  terraces  evaluated  =  $10,345. 

1/    These  values  recognize  that  the  terraces  will  be  overtopped  but  assumes  no 
large  washout  during  the  storm  event. 


F-7 


Erosion  Inventory:  A  field  inventory  was  completed  to  determine  the  present 
acreage  of  excessive  eroding  land,  the  total  tons  of  erosion  and  sediment 
yield,  and  to  develop  alternative  resource  management  systems  effective  in 
reducing  erosion  and  sediment  yield  rates.    A  total  of  17  sample  areas,  160 
acres  in  size,  were  randomly  selected  for  the  field  inventory.    Cropland  was 
identified  by  the  steering  committee  as  the  critically  eroding  land  use  in  the 
watershed  and  was  inventoried  by  field  in  each  of  the  sample  areas. 

The  inventory  revealed  that  6,240  acres  {92%)  of  cropland  presently  had  aver- 
age annual  erosion  rates  in  excess  of  tolerable  levels  with  erosion  totaling 
58,200  tons,  and  yield  40,500  tons  of  sediment  annually  to  the  local  channel 
system.    Megarills,  or  ephimeral  gullies,  contribute  an  additional  14,400  tons 
annually  to  the  channel  system. 

Three  alternative  resource  management  systems  were  developed  by  the  district 
conservationist  during  the  inventory.    Alternative  #1  was  designed  to  reduce 
erosion  rates  to  tolerable  levels  and  included  1,060  acres  of  contour  farming, 
180  acres  of  grassed  waterways  or  outlets,  38  grade  stabilization  structures, 
1,870  acres  of  land  use  change,  4,230  acres  of  conservation  tillage  (1,410 
acres  chisel  tillage  and  2,820  acres  no-till),  and  140  acres  of  conventional 
tillage.    Total  erosion  was  reduced  63,800  tons  (88%)  and  sediment  yield 
49,000  tons  (89%). 

Alternative  #2  was  designed  to  reduce  erosion  rates  to  tolerable  levels 
using  less  land  use  change,  some  increased  intensity  cropping  patterns  and 
terraces.    Included  was  1,360  acres  of  contour  farming,  190  acres  of  grassed 


F-8 


waterways,  or  outlets,  38  grade  stabilization  structures,  1,650  acres  of  land 
use  change,  94,500  feet  of  terrace  and  diversions,  4,450  acres  of  conservation 
tillage  (1,540  acres  chisel  tillage  and  2,910  acres  no-till)  and  140  acres 
conventional  tillage.    Total  erosion  was  reduced  63,500  tons  (87%)  and  sedi- 
ment yield  49,200  tons  (89%). 

Alternative  #3  consisted  of  those  conservation  practices  the  district  conser- 
vationist thought  most  likely  to  be  applied  by  landowners  in  the  watershed. 
Included  were  960  acres  of  contour  farming,  160  acres  of  grassed  waterways  or 
outlets,  32  grade  stabilization  structures,  430  acres  of  land  use  change, 
26,600  feet  of  terraces,    and  5,660  acres  of  conservation  tillage  (1,870  acres 
chisel  tillage  and  3,790  acres  no-tillage)  and  150  acres  of  conventional 
tillage.    Total  erosion  was  reduced  59,800  tons  (82%)  and  sediment  yield 
46,200  tons  (84%). 

The  following  table  displays  erosion  and  sediment  yield  reduction  and  conser- 
vation practice  needs  by  alternative: 
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Table  F-3  AVERAGE  ANNUAL  SHEET,  RILL  AND  MEGARILL  EROSION  --  TONS 

(Total  Cropland  Acreage  =  6,775  acres) 


Alternative  Total  Erosion  Reduction  %  Reduction 

Present  Conditions  72,600 

Alternative  #1  8,800  63,800  88 

Alternative  #2  9,100  63,500  87 

Alternative  #3  12,800  59,800  82 


Table  F-4  AVERAGE  ANNUAL  SEDIMENT  YIELD  TO  LOCAL  WATERCOURSES  --  TONS 

Alternative             Total  Yield  Yield  Reduction  %  Reduction 

Present  Conditions  55,200 

Alternative  #1             6,200  ^9,000  89 

Alternative  #2             6,000  49,200  89 

Alternative  #3             9,000  46,200  84 
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Table  F-5  CONSERVATION  PRACTICE  BY  ALTERNATIVE 
FOR  CROPLAND  ACREAGE  REQUIRING  TREATMENT  -  6,240  ACRES 


Conservation 

Practice  Unit 

Contour  Farming  Acre 

Grassed  Waterways  Acre 

or  Outlets 

Grade  Stab.  Str.  Each 

Land  Use  Change  Acre 

Terrace  Feet 

Diversion  Feet 
Tillage  System 

Chisel  Acre 

No-Till  Acre 

Conventional  Acre 


Present 
Conditions 


2,950 
130 
3,160 


Alt. 
#1 

1,060 
180 

38 
1,870 


1,410 

2,820 
140 


Alt. 

#2 

1,360 
190 

38 
1,650 
93,100 
1,400 

1,540 
2,910 
140 


Alt. 

#3 

960 

160 

32 
430 
26,600 


1,870 
3,790 
150 
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Geomorphic  Analysis:      Geomorphic  analysis  provided  a  basis  for  estimating  the 
stability  of  the  existing  main  stream  channel  and  its  efficiency  of  transport- 
ing sediment,  and  for  predicting  the  effects  of  proposed  measures  on  channel 
stability.    The  analysis  was  based  on  a  profile  of  the  channel  of  Elliott 
Creek  constructed  from  surveyed  cross-sections  and  a  7  1/2  minute  quadrangle 
map  (Reference  11)    The  profile  data,  cross-section  characteristics,  and  other 
geomorphic  parameters  were  analyzed  by  methods  described  in  References  16  and 
17. 

Table  F-6  summarizes  the  channel  profile  data  for  Elliott  Creek.  Defi- 
nitions of  symbols  in  the  table  area  n  =  segment  identification  number;  1  = 
segment  lenth;  r  =  segment  relief;  g  =  gradient  of  segment;  r^  =  cumulative 
relief  above  base  land;       =  cumulative  length  above  base  land;  e^  =  relative 
evalation;  1^  =  relative  length;  1^  =  flow  length;  LGI  =  length  gradient 
index;  r^  =  relief  etween  downstream  end  of  segment  and  watershed  divide;  v  = 
valley  length;  s  =  sinuosity.    Additional  explanation  of  these  terms,  as  well 
as  others  described  below,  may  be  found  in  References  16,  17,  and  standard 
geomorphol ogy  textbooks. 

Table  F-7  contains  data  derived  from  6  cross-sections  of  Elliott  Creek, 
and  used  in  formultating  project  hydrology  (References  5  and  6).  Channel 
cross-sectional  parameters,  particularly  top  width/depth  ratio,  were  compared 
to  other  parameters,  such  as  gradient,  sinuosity,  and  the  fine-grained  nature 
of  the  soils,  and  interperted  through  geomorphic  principles.  Relationships 
between  these  variables  apparently  depend  on  whether  the  cross-sections  are 
located  on  straightened  or  "natural"  segments  of  the  channel.    However,  enough 
data  were  not  available  to  assure  a  sufficient  degree  of  statistical  signifi- 
cance, and  only  preliminary  inferences  can  be  made. 
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The 

following  parameters  were  derived 

from  Tables  F-6  and  F-7: 

1) 

index  of  relative  maturity 

=  0.60 

2) 

index  of  relative  stability 

=  2.37 

3) 

index  of  relative  uniformity 

=  0.0045 

4) 

index  of  work  potential 

-  3.95 

5) 

mean  length  gradient  index 

=  176  ft. 

6) 

mean  gradient 

=  0.0019 

7) 

mpfln  <;in\/o<;i't"\/ 

8) 

channel  sediment  transport 

efficiency  factor  =     Ix  (LGI/r^)] 

=  0.146 

nL 

Geomorphic  analysis  suggests  certain  tentative  conclusions  concerning 
relationships  between  parameter,  channel  stability,  and  sediment  loads  and 
transport  capability.    Elliott  Creek  channel  is  a  low  energy  system  forced  to 
carry  a  relatively  high  sediment  load.    This  conclusion  perhaps  explains  the 
higher  than  normal  top  width/depth  ratios  of  channel  cross-section  in  fine- 
grained sediment,  and  the  inverse  relationship  between  sinuosity  and  gradient. 
The  channel  shows  little  tendency  to  degrade  its  bed  at  alarming  rates,  even- 
though  the  middle  portion  of  the  channel  has  been  artificially  straightened. 
However,  additional  channel  work  is  not  recommended  without  further  studies  to 
evaluate  stability.    Destruction  of  vegetative  protection  and  rootmats  in  the 
banks  of  straightened  portions  of  the  channel  should  be  especially  avoided. 

Sediment  yields  were  predicted  as  follows: 

1)  sheet  and  rill  erosion  in  watershed  =  58,200  t/yr. 

2)  delivery  ratio  of  sheet  and  rill  to  local ,  small  water  courses  = 
0.70,  based  on  the  local  topography. 
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megarill  erosion  -  14,400  t/yr,  based  on  field  data  and  comparison 
to  studies  of  similar  areas. 

local  sediment  yield  =  (0.70)  (58,200)  +  14,400  =  55,200  t/yr. 
sediment  yield  to  Little  Wabash  =  channel  sediment  transport  effi- 
ciency factor  X  local  sediment  yield  =  (0.15)  (55,200)  =  8,300 
t/yr. 

sediment  trapped  in  channel  and  on  floodplain  =  sediment  delivered 
to  channels  -  sediment  delivered  to  Little  Wabash  =  55,200  =  8,300 
46,900  t/yr. 

accretion  rate  based  on  the  estimates  that  12%  of  watershed  area  is 

3 

bottomland,  and  sediment  density  (aerated)  =  75  lb/ft 
(46,900  t/yr)  1,021  ac  =  46  T/ac/yr. 

(46  T/ac/yr)  (2,000  Ib/t)  (1  ft3/7,51b)  (1  ac/43,560  ft^)  =  0.03 
ft /yr. 
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